ya.

/—7

» Los Alamos
NATIONAL LABORATORY
————— (37.0%4) ~

LA-UR-21-24004

Approved for public release; distribution is unlimited.

Title:

Author(s):

Intended for:

Issued:

Marine Biogeochemical Dynamics in Coastally Refined Earth System Model
Simulations

Maltrud, Mathew Einar
Wolfram, Phillip Justin Jr.

Report

2021-04-26




Disclaimer:
Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by Triad National Security, LLC for the National
Nuclear Security Administration of U.S. Department of Energy under contract 89233218CNA000001. By approving this article, the publisher

recognizes that the U.S. Government retains nonexclusive, royalty-free license to publish or reproduce the published form of this contribution,
or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests that the publisher identify this article as
work performed under the auspices of the U.S. Department of Energy. Los Alamos National Laboratory strongly supports academic freedom
and a researcher's right to publish; as an institution, however, the Laboratory does not endorse the viewpoint of a publication or guarantee its

technical correctness.



Marine Biogeochemical Dynamics in Coastally Refined Earth System Model Simulations
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* Interactions between ocean circulation and
biogeochemistry (BGC) affect a wide range of )
important Earth System processes X\
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circulation with imbedded BGC using a high- Surface nitrate concentration (mmol/m3) for a typical day as simulated

resolution mesh to focus on mesoscale (10km to by E3SM (left), predicted by the Machine Learning Random Forest
scheme (middle), and the difference between them (right).

100km) effects

* Developed a Machine Learning approach to
predicting ocean nutrient distributions based on sea
surface temperature (SST) and salinity (SSS)

* Reduces cost of simulations that include full BGC
* May be applied to the real ocean using satellite
observations of SST and SSS

* Included a large number of Lagrangian particles to

help understand the relationship of mesoscale

circulation on outgassing of carbon dioxide (COZ) in Particle trajectories in the.Southe(n Ocean near th.e tip of Africa,
colored by the concentration of Dissolved Inorganic Carbon (mmol/m?3).
the Southern Ocean




